We report on the lattice computation of the quark propagator at finite temperature in the Landau gauge, using quenched gauge configurations. The propagator form factors are computed for various temperatures, above and below the gluon deconfinement temperature T c , and for all the Matsubara frequencies. Our results suggest a strong connection between quark and gluon deconfinement and chiral symmetry restoration above T c .
Introduction and Motivation
In recent years, an intense research activity has been performed towards a full understanding of the QCD phase diagram. Following the current experimental programs in several facilities around the world, there has been a plethora of theoretical studies concerning QCD at finite temperature and density.
Quarks and gluons feel their environment and, therefore, their properties depend on the temperature and density of matter of the surrounding bath. At low temperatures, quarks and gluons are confined within hadrons. On the other hand, quarks and gluons behave as free quasiparticles at sufficiently high temperatures or densities.
The QCD two-point correlation functions can provide crucial information about the properties of the fundamental quanta of the theory and, in particular, about confinement and chiral symmetry breaking. Following our previous works about the Landau gauge gluon propagator at finite temperature [1, 2] , here we focus on the Landau gauge quark propagator. First we resume our recent work [3] and then we also show preliminary results concerning the Z 3 dependence of the quark propagator.
Landau gauge quark propagator at finite temperature
At finite temperature, the Landau gauge quark propagator in momentum space is described by three form factors ω, Z and σ
that, assuming we are close to the continuum, can be accessed by computing suitable traces of the propagator times γ−matrices.
In this work the quark propagator is computed using O(a) non-perturbative improved Wilson fermions (see [3] for details) and for the lattice setup described in Table 2 . Our calculation focus in the region around the critical temperature T c ∼ 270 MeV and uses quenched configuration ensembles generated with the Wilson gauge action, with a spatial physical volume around (6.5fm) 3 ; details about the lattice ensembles can be found in [1, 3] . For each of the simulations reported here the quark propagator was computed for 100 configurations and for two point sources per gauge configuration. The exception being the highest temperature considered, were we took only a single point source per configuration. In all cases, the bare quark mass is around 50 MeV and, in some cases, a quark bare mass around 10 MeV was also computed. In all cases we average over equivalent momenta. Furthermore, we have applied the cylindrical cut for momenta above 1 GeV, ignoring the data whose relative statistical error is above 50%.
A continuum-like quark wave function
and a running quark mass can be defined by suitable ratios of the form factors defined in Eq. (2.1). Note that we use ω and not Z to define the ratios Z c and M. The choice being due to the impossibility of extracting Z(p 4 , p = 0) from the lattice data.
Our results for the quark wave function and for the running quark mass (first Matsubara frequency only) can be seen in Figures 1 and 2 . Note that the lattice data in these figures are not corrected for lattice artefacts. Nevertheless, we see that both quantities are sensitive to the deconfinement phase transition. In particular, the quark wave function (Fig. 1) , at high momenta, approaches a constant from above for T < T c and from below for T > T c . In what concerns the running quark mass (Fig. 2) , it decreases with p for temperatures below T c and it is essentially flat above the critical temperature.
In Fig. 3 , we resume the behaviour of the infrared running mass as a function of the temperature. The lattice data indicates a mass suppression for T > T c , a region where the data favours a quasiparticle scenario, with a mass around 100MeV.
Further details about this work can be seen in [3] .
Z 3 sectors
In [2] , we have studied how the Landau gauge gluon propagator at finite temperature looks like in different Z 3 sectors, i.e. the phases of the Polyakov loop. As reported there, below the critical temperature, the gluon propagator computed in different Z 3 sectors are undistinguishable within statistical errors. However, for T > T c the gluon propagator for the zero sector decouples from the other sectors. The difference between the propagators in different sectors can be used as a criterion to identify the deconfinement phase transition -see [2] for further details.
In Figs. 4 to 7 we report how the quark propagator form factors depend on the Polyakov loop phase. In the current investigation only a subset of the ensembles used in [2] was considered.
For temperatures below T c , no difference between the various Z 3 sectors is observed. However, for temperatures above T c , the various Z 3 sectors have quite different propagators. If for the gluon propagator the results associated with Polyakov loop phases φ = ±2π/3 were indistinguishable [2] , for the quark propagator the results for φ = ±2π/3 are also different from each other. Note that the scenario is essentially the same for both form factors. 
